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ISO 50001:2018

ENERGY MANAGEMENT SYSTEM

Implementation Guide

A practical, clause-by-clause guide for planning, implementing, monitoring and improving an Energy Management System
based on ISO 50001:2018.

PLAN DO CHECK

Energy review, baselines, objectives and Operational controls, design, procurement Energy performance indicators, monitoring
action plans and competence and management review

This guide is an implementation aid. It should be used with the official ISO 50001:2018 standard and applicable
legal, regulatory and organizational requirements.
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1§ How to Use This Guide

Designed for organizations preparing, maintaining or improving an Energy Management System.

This guide explains the practical implementation of ISO 50001:2018 without reproducing the copyrighted standard text. It is designed
to help organizations translate the requirements into an operational Energy Management System (EnMS) that can improve energy
performance, reduce energy costs and support climate-related objectives.

User How to Use the Guide
Top management Use the leadership, policy and resources sections to set direction, approve objectives and remove barriers.
Energy manager / EnMS team Use the planning, energy review, baseline, EnPI and monitoring sections as the main implementation roadmap.
Process owners Use operational control, design and procurement sections to embed energy performance controls into daily work.
Internal auditors Use the clause guidance and readiness checklist to plan internal audits and evidence reviews.

Facilities / maintenance teams Use SEU controls, maintenance routines, metering and action plan sections to prioritize improvement work.

Implementation should reflect the size, energy complexity, significant energy uses, sites, processes, legal
obligations and available data of the organization.
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IZ understanding ISO 50001:2018

Energy management, energy performance and continual improvement.

ISO 50001:2018 provides a structured management system approach for improving energy performance. It can be applied by
organizations of any size and sector, including manufacturing, utilities, buildings, hospitality, healthcare, IT, logistics, public services
and multi-site operations.

Core Concept Meaning in Practice

Energy Management System (EnMS) The policies, processes, responsibilities, objectives and controls used to manage energy performance.

Energy performance Measurable results related to energy efficiency, energy use and energy consumption.

Significant Energy Use (SEU) An energy use that accounts for substantial energy consumption or offers considerable potential for
improvement.

Energy baseline (EnB) A reference point used to compare energy performance over time.

Energy performance indicator (EnPI) A measure used to track energy performance, such as kWh per unit produced or fuel per kilometer.

Energy review A structured evaluation of energy use, consumption, SEUs, relevant variables and improvement

opportunities.

Climate action ISO 50001:2018 has Amendment 1:2024 for climate-action changes. Organizations should consider whether
climate change is a relevant issue for the EnMS and whether relevant interested parties have climate-related
requirements.
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Benefits of Implementation
Why organizations implement an Energy Management System.

® Provides a structured approach to energy performance improvement.

* Reduces unnecessary energy consumption and related operating costs.

* Strengthens compliance with legal and other energy-related obligations.

* Improves control over significant energy uses, maintenance and procurement decisions.

® Supports greenhouse gas reduction objectives and broader sustainability commitments.

* Improves data-based decision-making through EnPls, baselines and monitoring methods.

* Encourages top management involvement and employee awareness around energy use.

* Helps organizations demonstrate systematic energy management to clients, regulators and stakeholders.

Business Area Typical EnMS Improvement Opportunity
Production Optimize compressed air, motors, boilers, furnaces, pumps, chillers, lighting or process heating.
Buildings Control HVAC scheduling, occupancy-based lighting, insulation, building automation and maintenance.
Transport Improve route planning, fuel monitoring, driver behavior and vehicle maintenance.
Procurement Specify energy performance criteria for new equipment and services.
Maintenance Reduce losses through preventive maintenance, leak detection and calibration.
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Y8 PDCA Model for ISO 50001

The EnMS works through Plan-Do-Check-Act.

PDCA Stage Energy Management Application
Plan Understand context, define scope, conduct energy review, establish baselines, EnPIs, objectives, targets and action plans.
Do Provide resources, build competence, communicate, control operations, consider energy performance in design and
procurement.
Check Monitor energy performance, evaluate compliance, conduct internal audits and complete management review.
Act Correct nonconformities, improve processes and continually improve energy performance and the EnMS.

|33 el g ainilel il Do not treat ISO 50001 as a documentation exercise. The system must be driven by energy data, operational
controls, and measurable energy performance improvement.
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BEEN Practical Implementation Roadmap

A simple route from planning to certification readiness.
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Step

Implementation Activity
Confirm scope, boundaries and top management
commitment.
Collect energy bills, meter data, equipment data and process
information.
Conduct the energy review.
Establish EnPls and energy baselines.
Set objectives, targets and action plans.
Implement operational controls, maintenance, design and
procurement requirements.

Monitor, measure, analyze and evaluate energy performance.

Conduct internal audit and management review.
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Expected Output
Defined EnMS scope and leadership responsibilities.

Energy data inventory and initial consumption profile.

SEU list, relevant variables and improvement opportunities.
Measurable indicators and baseline methodology.
Approved energy objectives and action plan tracker.
Controlled SEUs and operational evidence.

Energy reports, EnPI trends and action reviews.
Audit report, management review minutes and improvement actions.
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B Clause 4: Context of the Organization
Define the EnMS scope, interested parties and strategic energy context.
Clause 4 requires the organization to understand internal and external issues that affect the ability to achieve intended EnMS

outcomes. For ISO 50001, this means understanding energy sources, energy security, production demand, operating hours, climate
conditions, technology constraints, utility tariffs and stakeholder expectations.

Requirement Area Implementation Guidance Typical Evidence

Internal and external issues Identify energy-related issues affecting performance and the Context register, PESTLE/SWOT, management
EnMS. review inputs.

Interested parties Determine relevant stakeholders and energy-related Interested party register, legal register, customer
requirements. requirements.

Scope and boundaries Define sites, activities, facilities, equipment and energy types EnMS scope statement, site map, process map.
covered.

EnMS processes Define processes needed to implement, maintain and Process interaction map, procedure list,
improve the EnMS. responsibility matrix.

Scope tip The EnMS scope should be clear enough to identify which buildings, production lines, utilities, transport activities
and energy sources are included.
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Clause 5: Leadership
Top management must actively lead the EnMS.

Leadership is central to ISO 50001 because energy performance improvement often requires budget, operational discipline, data

systems, maintenance focus and cross-functional cooperation. Top management should ensure that energy objectives support
business strategy and that responsibilities are clear.

Leadership Element Practical Requirement

Energy policy Approve a policy that commits to energy performance improvement, availability of information/resources, and
compliance obligations.

Assign EnMS responsibilities including energy manager, SEU owners, maintenance, procurement and monitoring
roles.

Roles and authorities

Integration

Embed energy management into business planning, maintenance, projects, purchasing and operational control.
Support

Provide resources for metering, training, energy projects, competent personnel and monitoring tools.
* Define who approves baselines, EnPlIs, objectives and action plans.

® Ensure SEU owners understand their control responsibilities.
* Review energy performance at management meetings, not only during certification preparation.
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LN clause 6: Planning

The planning section is the technical heart of ISO 50001.

Planning includes risks and opportunities, legal and other requirements, energy review, significant energy uses, energy performance
indicators, energy baselines, objectives, targets and action plans.

Planning Topic What to Establish Good Practice

Risks and opportunities Identify factors that may affect EnMS outcomes or Include tariff changes, data gaps, equipment aging,
energy performance. production changes and climate-related issues.

Legal requirements Identify and evaluate energy-related legal and other Maintain a legal register and review changes periodically.
requirements.

Energy review Analyze energy use and consumption and identify Use bills, meters, sub-metering, equipment ratings,
SEUs. operating hours and production data.

EnPlIs Define indicators suitable for tracking energy Normalize where relevant variables such as production
performance. volume or weather affect performance.

Energy baseline Establish reference performance for future comparison. Document baseline period, data sources and adjustment

rules.
Objectives and targets Set measurable energy improvement goals. Link targets to SEUs and action plans.

A weak energy review usually leads to weak EnPls, weak baselines and weak evidence of improvement. Spend
sufficient time on data quality and SEU evaluation.
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LN Energy Review Methodology

How to identify significant energy uses and opportunities.

Collect data Gather electricity, fuel, steam, gas, diesel, LPG, renewable energy, meter, operating and production data.

Map energy uses List major users such as boilers, compressors, motors, HVAC, furnaces, lighting, data centers, refrigeration and
fleet.

Analyze consumption Estimate or measure consumption by process, equipment, building or department.

Identify SEUs Prioritize based on consumption, improvement potential, risk, cost and operational importance.

Identify variables Record factors that influence energy performance, such as production volume, weather, operating hours and
occupancy.

Identify opportunities List technical, operational, maintenance, behavioral and procurement-related improvement actions.

SEU Evaluation Criteria Example Scoring Logic

Energy consumption High, medium or low share of total consumption.

Improvement potential Availability of feasible savings opportunities.

Operational control Ability to influence operation, maintenance or design.

Cost impact Energy cost contribution or tariff exposure.

Compliance or stakeholder relevance Legal, customer, climate or corporate sustainability importance.
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EnPls and Energy Baselines
Making energy performance measurable and comparable.

Energy performance indicators and baselines allow the organization to determine whether energy performance has improved. The
selected indicators must be suitable for the organization and reliable enough to support decisions.

Area Example EnPI Possible Relevant Variable
Manufacturing kWh per ton produced Production volume, product mix, operating hours.
Buildings kWh per square meter Weather, occupancy, operating schedule.
Transport Liters per 100 km or fuel per delivery Route profile, load, traffic and driver behavior.
Compressed air kWh per cubic meter of compressed air Pressure setting, leaks, production demand.
HVAC / Chillers kWh per cooling ton-hour

Ambient temperature, occupancy, humidity.
* Document the baseline period and why it is representative.

¢ Define when baselines will be adjusted, such as major process changes, new equipment or changes in production profile.
* Ensure EnPlIs can be calculated consistently using defined data sources.
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Clause 7: Support

Resources, competence, awareness, communication and documented information.

Support Area Implementation Guidance Typical Records

Resources Provide people, meters, software, maintenance support, Budget approvals, metering plan, action plan
budget and time. resources.

Competence Determine competence needs for roles affecting energy Training matrix, competency records, energy
performance. manager qualifications.

Awareness Ensure employees understand policy, SEUs, objectives and Toolbox talks, posters, induction records.
their impact.

Communication Define internal and external EnMS communication methods. Communication plan, energy performance reports.

Documented information Control documents and records needed by the EnMS. Document register, data logs, review records.

Awareness tip Awareness should be practical. Operators should know which controls matter most: start-up/shutdown practices, set
points, leaks, idle running, compressed air use, doors, lighting and equipment maintenance.
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Clause 8: Operation
Control SEUs and energy-impacting processes.
Operational planning and control ensures that significant energy uses are managed under defined conditions. Controls should be
practical, communicated, maintained and verified.

Operational Control Area
Production and process control
Maintenance

Examples of Controls
Operating parameters, set points, start-up/shutdown procedures, idle load reduction.
Preventive maintenance, calibration, leak detection, insulation checks, filter replacement.

Facilities HVAC schedules, lighting controls, occupancy controls, building automation settings.
Design Energy performance criteria for new facilities, process changes and equipment upgrades.
Procurement

Energy efficiency specifications, life-cycle cost evaluation, supplier requirements.

Outsourced processes Controls for contractors, utilities, maintenance providers and energy service providers.

* Operational criteria should be documented for SEUs where absence of controls could lead to significant energy performance
deterioration.

¢ Design and procurement decisions should consider energy performance over the operating life, not only purchase cost.
* Emergency or temporary operations should also consider energy impact where significant.
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Energy Efficient Design and Procurement

Embed energy performance before purchasing or modifying assets.

Decision Area Questions to Ask
New equipment What is the expected energy consumption? Is a more efficient option available? What is the life-cycle cost?
Facility changes Will the change affect HVAC, lighting, insulation, compressed air, steam or electrical load?
Process design Can heat recovery, automation, variable speed drives or better controls reduce consumption?
Supplier selection Can suppliers provide energy performance data, maintenance requirements and efficiency ratings?
Contracts Should service contracts include energy performance responsibilities or reporting requirements?

Life-cycle view A low purchase price may create high operating cost. ISO 50001 supports energy performance considerations in
design and procurement decisions that influence long-term energy consumption.
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Clause 9: Performance Evaluation

Monitor, measure, analyze and review the EnMS.

The organization must determine what needs to be monitored and measured, how results are analyzed, and how energy performance
improvement is evaluated. The monitoring system should be proportional to the organization and its SEUs.

Performance Area

Typical Evidence

Monitoring and measurement plan Metering plan, data collection frequency, responsibility and method.

Energy performance analysis EnPI trends, baseline comparison, normalized analysis and variance review.

Compliance evaluation Legal and other requirements evaluation records.

Internal audit Audit programme, audit reports, findings and corrective actions.

Management review Review minutes covering energy performance, EnMS performance, objectives, resources and
improvements.

* Monitor SEUs and variables that materially affect energy performance.
* |nvestigate significant deviations from expected performance.
* Retain records that show data integrity, analysis and actions taken.
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Clause 10: Improvement

Correct problems and improve energy performance.

Improvement should address both the EnMS and energy performance. Nonconformities may arise from data errors, missed
monitoring, uncontrolled SEUs, non-compliance, failed action plans or ineffective operational controls.

Improvement Element Practical Guidance
Nonconformity control Record what happened, immediate correction, root cause and impact on EnMS or energy performance.
Corrective action Implement actions that address the root cause and verify effectiveness.
Continual improvement Use energy review updates, EnPI trends, audit results and management review decisions to improve.
Energy performance improvement Demonstrate measurable improvement where possible, using baselines and EnPlIs.
Evidence tip Savings claims should be supported by defined calculations, baseline comparison and documented assumptions.
Avoid unsupported statements such as “energy reduced” without data.
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{8 Documented Information Toolkit
Documents and records commonly needed for ISO 50001 implementation.

Document /| Record Purpose
EnMS scope and boundaries Defines what is included in the Energy Management System.
Energy policy States top management commitment and direction.
Energy review Analyzes energy use, consumption, SEUs and improvement opportunities.
SEU register Identifies significant energy uses and related controls.
EnPI methodology Defines indicators, formulas, data sources and frequency.
Energy baseline methodology Defines baseline period and adjustment rules.
Energy objectives, targets and action plans Tracks improvement commitments, owners, resources and deadlines.
Legal and other requirements register Lists applicable energy-related obligations and evaluations.
Monitoring and measurement plan Defines meters, data collection, analysis and responsibilities.
Calibration / verification records Supports reliability of meters and measurement equipment.
Competence and awareness records Shows personnel are competent and aware of EnMS responsibilities.
Operational control procedures Defines controls for SEUs and energy-impacting activities.
Design and procurement records Shows energy performance is considered in relevant purchases and projects.
Internal audit records Demonstrates periodic evaluation of EnMS conformity and effectiveness.
Management review minutes Shows leadership review of EnMS and energy performance.
Corrective action records Tracks nonconformities, root causes, actions and effectiveness.
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iy Certification Readiness Checklist
A practical pre-assessment checklist for ISO 50001:2018.

No. Readiness Check Status
1 EnMS scope, boundaries and processes are defined. Yes / No / Partial
2 Energy policy is approved, communicated and maintained. Yes / No / Partial
3 Energy review is completed using reliable data. Yes / No / Partial
4 SEUs are identified and controls are established. Yes / No / Partial
5 Relevant variables and static factors are considered where applicable. Yes / No / Partial
6 EnPls are defined with data sources, formulas and frequency. Yes / No / Partial
7 Energy baselines are defined and adjustment rules are documented. Yes / No / Partial
8 Objectives, targets and action plans are approved and tracked. Yes / No / Partial
9 Legal and other energy requirements are identified and evaluated. Yes / No / Partial
10 Competence, awareness and communication records are available. Yes / No / Partial
11 Operational controls are implemented for SEUs. Yes / No / Partial
12 Energy performance is considered in design and procurement. Yes / No / Partial
13 Monitoring, measurement and analysis records are available. Yes / No / Partial
14 Internal audit is completed and findings are addressed. Yes / No / Partial
15 Management review is completed with decisions and actions. Yes / No / Partial
16 Corrective actions are recorded and verified for effectiveness. Yes / No / Partial
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90-Day Implementation Planner

A practical timeline for establishing the EnMS foundation.

Timeline Activities Outputs

Days 1-15 Define scope, appoint EnMS team, gather energy data, identify Scope, responsibilities, data inventory, legal register.
legal requirements.

Days 16-30 Conduct energy review, identify SEUs, relevant variables and Energy review, SEU register, opportunity list.
improvement opportunities.

Days 31-45 Define EnPls, baselines, objectives, targets and action plans. EnPI register, EnB method, objectives and action

plans.

Days 46-60 Implement operational controls, awareness, maintenance and Procedures, training records, operational evidence.
procurement requirements.

Days 61-75 Monitor performance, review EnPI trends, evaluate compliance and Energy performance report, compliance evaluation.
correct data gaps.

Days 76-90 Conduct internal audit, management review and readiness Audit report, management review minutes, CAPA
evaluation. log.

Timeline note This is a tentative planning structure. Actual implementation time may vary depending on energy data availability,
metering maturity, number of sites, process complexity and improvement project scope.
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Frequently Asked Questions

Common implementation questions.

Is ISO 50001 only for large manufacturers?
No. It can be applied by organizations of any size or sector where energy use and energy performance can be managed.

Do we need sub-metering for certification?
Not always. Metering should be suitable for the organization and its significant energy uses. However, better data usually improves baselines,
EnPlIs and decision-making.

What is the difference between energy efficiency and energy performance?
Energy efficiency is one part of energy performance. Energy performance also includes energy use and energy consumption.

Can ISO 50001 be integrated with ISO 9001, ISO 14001 or ISO 450017
Yes. The management system structure supports integration, especially for context, leadership, support, documented information, internal
audit, management review and improvement.

What evidence is expected for energy performance improvement?
Evidence may include EnPlI trends, baseline comparison, normalized calculations, completed action plans, reduced consumption, improved
efficiency or controlled SEUs.

How often should the energy review be updated?
It should be updated at planned intervals and when significant changes occur, such as major equipment changes, new processes, site
changes or major data changes.
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BEL About Pacific Certifications

Independent certification services for management systems and product certifications.

Pacific Certifications provides independent certification services for organizations seeking certification to internationally recognized
standards. The purpose of this guide is to support better understanding of implementation expectations before certification
assessment.

Support Area How Pacific Certifications Can Help
Certification information Share the certification stages, application requirements and expected assessment process.
Application review Review organization details, scope, sites, employee count and requested standard.
Certification assessment Conduct the required certification stages according to applicable certification rules.
Ongoing certification Support surveillance and recertification cycles after successful certification.

Contact For ISO 50001:2018 certification assistance, contact Pacific Certifications at support@pacificcert.com or visit
www.pacificcert.com.

PACIFIC CERTIFICATIONS

Trusted Global ISO Certification Body
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